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Hypervalent iodine in synthesis 58: synthesis of aryl
esters of dithiocarbamic acids using polymeric
diaryliodonium salts’

Da-Jun Chen and Zhen-Chu Chen*
Department of Chemistry, Zhejiang University at Xixi Campus, Hangzhou, 310028, PR.China

Polymer-supported diaryliodonium salts were prepared and employed as aryl transfer reagents for the synthesis of
aryl esters of dithiocarbamic acids.

The advantages of polymer-supported reactive species amPID into polymeric diaryliodonium salts was promoted by
now widely recognised by organic chemists, and the exploitathe nucleophilicity of corresponding arenes.
tion of these systems is developing both in academic and As depicted in Scheme 1, the prepared polymer-supported
industrial laboratorie$.However, in spite of the ready avail- diaryliodonium salts were employed to effect the arylation of
ability of numerous polymer-supported reagents, none of thenglithiocarbamates. The desired aryl esters of dithiocarbamic
serves as aryl cation equivalent that performs the arylation ofcids are of considerable interest because of their antimicro-
nucleophilic species. Recently, our interest in electrophilicbial activity® and synthetic applicatidh! We have reported an
arylation by diaryliodonium saftsand polymer supported effective method for the preparation of them with diaryliodo-
synthesi$ has led to the development of polymer-supportednjum salt$® which is superior to the previous orfésFor
diaryliodonium salts, the polymeric reagents acting as effi-further improvement, immobilization of diaryliodonium salts
cient sources of aryl cations. In this communication, wepn polymer supports offers ease of work-up.
describe their preparation and synthetic power in the arylation The recently developed liquid-phase methodology empha-
of dithiocarbamates. o _ sizes the solubility of linear polymer suppdtis optimising

For the preparation of diaryliodonium salts, a generaloyr reaction condition, we found that DMF appeared to be the
method involves the reaction of phenyliodine diacetate (PID)yesirable solvent for the homogeneous purpose. As a result, the
with arenes in acidic conditiohOn the basis of this, a practi- olymer-supported diaryliodonium salts readily reacted with
cal approach to polymeric diaryliodonium salts might be pro-¢odium dithiocarbamates in DMF at 60—70°C to afford aryl

vided. We first prepared polymer-supported phenyliodineggiers of dithiocarbamic acids in moderate yields (Table 1).
diacetate (PPID) from commercially available polystyrene

(M,, 250 000) by our previously reported mettiotihe pre-

S

pared PPID was then treated with arenes in the presence of i R

sulfuric acid to obtain polymer-supported diaryliodonium _ ﬁ?”‘g‘% R NTETS OO @
salts (Scheme 1). The conversion was proved to be successf@—H;o-_{D_R ﬁ AR

by IR characterization of the resulting resin. Accompanying ' O-s-enl i =Ox o
the rough disappearance of the characteristic peaks of PPID at Scheme 2

1645cm! (C=0) and 1290crh (I-O-C), peaks at 3450ch
(O—H), 1180cmt (SO,) and 1040cm (S—O) emerged indicat-
ing the presence of bisulfate counter anion. To determine th
exact capacity of functional groups, the prepared resin wa
submitted to EA analysis (S). The results were acceptaale (
1.39mmol/g;1b 1.53mmol/g;1c 1.47mmol/g), qualifying the
prepared resins as practical polymeric reagents.

Theoretically, two pathways were possible in our reaction due
fo the unsymmetrical nature of polymeric diaryliodonium salts
?Scheme 2). Herein, the selectivity of polymeric diaryliodo-
nium salts was predominantly preferential to our desired route
(a), while only trace amount of iodoarenes were detected in
occasional cases. We might attribute this favorable selectivity to

. R factors such as the bulky macromolecule chain, the soft nucle-
O—I L2 O—I(OAc)Z —C>;_SO—> O— l+f®7R ophiles, and the homogeneous reaction conditions.
HSOs In summary, we have examined the synthetic utility of poly-
meric diaryliodonium salts and achieved the arylation of
dithiocarbamates. The reaction offered a convenient isolation

R L
Rz/N C—SNa 2

S
I aR=H
- > ﬁ':N—C—SOR + O—l bR=Me
2 .R=0M . o . .
3 ¢ ¢ Table 1 Synthesis of aryl esters of dithiocarbamic acids 3

Scheme 1 Entry R, R, Polymer  m.p.(lit)°C Time Yield?
(h) %
In contrast to another method solely suitable for the reactior

with arenes bearing alkoxyl grouffsthis procedure was ! CH; CH,  1a 92_94(94_95280 8 51
applicable to both nonsubstitued arenes and arenes wit2 _(gﬁHi_CaHs :a 114_4131'64(51’(14:_)117)80 g g
alkoxyl or alkyl groups. However, satisfactory results were not; PE° H 1: 153(148-150)2® 10 39
found in attempts to prepare polymeric diaryliodonium saltsg CH, CH, b 111-112(111-112)% 12 72
with electron deficient arenes attached to the iodonium moi-6 CH; CH;, 1b 75-76(77-78)% 14 63
ety. This was reasonable considering that the conversion ¢7  —(CH,)s— / b 117-119(118-119)8% 12 67
8 CH, CH, 1c 95(92-93)20 12 54

9  —(CH)e / 1c  101-102(102-103)% 12 48

* To receive any correspondence.

. T . -
T This is a Short Paper, there is therefore no corresponding material iasfsr;i‘t’f:fi'u‘:vf;z ﬁ?:::;i}f:gg?ag}: H-NMR, IR which were con
J Chem. Research (M). ’



J. CHEM. RESEARCH (S), 2000 353

procedure and moderate yield. Further investigation of theReceived 23 April 2000; accepted 10 June 2000
reactivity of these polymeric reagents using palladium as catPaper 00/266
alyst will be reported in due course.
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